Effect of neutron capture therapy on the cell cycle of human squamous cell carcinoma cells.
The effects of boronophenylalanine (BPA)-mediated boron neutron capture therapy (BNCT) on the growth potential and cell cycle of human oral squamous cell carcinoma (SCC) cells were examined. SAS cells expressing a functional wild-type p53 were exposed to neutron beams in the presence of BPA and growth potential was measured by colony formation assay and 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. The cell cycle and cell cycle-related proteins were examined by flow cytometry and immunoblot analysis. BNCT affected the colony-forming ability and viability of SAS cells. In the flow-cytometric analysis of BNCT-treated cells, the cell cycle was arrested at the G1 and G2 checkpoints, and sub-G1 cells appeared. Apoptotic cells were detected by nuclear DNA staining. Immunoblot analysis revealed the phosphorylation of p53, up-regulation of p21, and down-regulation of retinoblastoma (Rb) gene protein at 6 h after BNCT. Twelve hours after BNCT, the up-regulation of Wee1, phosphorylation of cdc2, and up-regulation of cyclin B1 were observed. Cleavage of poly (ADP-ribose) polymerase (PARP) occurred from 6 h after BNCT. These results indicate that the early inhibitory effect of BNCT on the growth of human oral SCC cells can be ascribed to arrest at the G1 and G2 checkpoints and apoptosis associated with G1 arrest.